Enriched environment during adolescence changes brain-derived neurotrophic factor and TrkB levels in the rat visual system but does not offer neuroprotection to retinal ganglion cells following axotomy.
The purpose of the present experiment was to characterize changes in TrkB signaling in the rat visual system resulting from exposure to enriched environment. Female Sprague-Dawley rats were placed in enriched or impoverished conditions for 1, 7 or 28 days. Levels of BDNF protein and its predominant receptor TrkB were examined in the retina, superior colliculus and visual cortex. In the retina, 1 day of enrichment increased full-length TrkB and after 28 days increased BDNF. In the superior colliculus, enrichment for 7 days reduced full-length TrkB and after 28 days increased BDNF and full-length TrkB. One day of enrichment significantly increased BDNF, reduced full-length TrkB and increased truncated TrkB in the visual cortex. Consequently, we further investigated whether exposure to enriched environment and the subsequent changes in BDNF and TrkB translates into a neuroprotective effect on retinal ganglion cells (RGCs) following transection of the optic nerve. Although exogenous intraocular application of BDNF provides neuroprotection to RGCs after axotomy, the endogenous increase in BDNF in the retina after 28 days of enrichment had no effect on RGC survival. While enriched housing conditions offer a model of non-invasive rehabilitation treatment for injury and modulates changes in BDNF and TrkB levels, these molecular changes did not translate into a neuroprotective effect on RGCs following transection of the optic nerve.